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ABSTRACT 



Described herein are genes whose expression are up-regu- 
lated or down-regulated in bladder cancer. Also described 
are such genes whose expression is further up-regulated or 
down-regulated in drug>resistant bladder cancer cells. 
Related methods and compositions that can be used for 
diagnosis, prognosis, or treatment of bladder cancer are 
disclosed. Also described herein are methods that can be 
used to identify modulators of bladder cancer. 
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METHODS OF DIAGNOSIS OF BLADDER 
CANCER, COMPOSITIONS AND METHODS OF 
SCREENING FOR MODULATORS OF BLADDER 
CANCER 

CROSS-REFERENCES TO RELATED 
APPLICAnONS 

[0001] This application is related to U.S. S No. 60/302, 
814, filed Jul. 3, 2001; U.S. S No. 60/310,099, filed Aug. 3, 
2001; U.S. S No. 60/343,705, filed Nov. 8, 2001; U.S. S No. 
60/350,666, filed Nov. 13, 2001; and U.S. S No. 60/372,246, 
filed Apr. 12, 2001, each of which is incorporated herein by 
reference. 

FIELD OF THE INVENTION 

[0002] The invention relates to the identification of nucleic 
acid and protein expression profiles and nucleic acids, 
products, and antibodies thereto that are involved in bladder 
cancer; and to the use of such expression profiles and 
compositions in the diagnosis, prognosis, and therapy of 
bladder cancer. The invention further relates to methods for 
identifying and using agents and/or targets that inhibit 
bladder cancer. 

BACKGROUND OF THE INVENTIGN 

[0003] In the United States, over 50,000 new cases of 
bladder cancer are diagnosed annually, and more than 
10,000 deaths will be attributed to bladder cancer. Bladder 
cancer is now the fourth most common cancer among 
American men and the ninth most common cancer among 
American women. It occurs three times more frequently in 
men than in women, and it occurs roughly twice more 
frequently in white versus black men. 

[0004] Bladder cancer rarely occurs in people younger 
than 40 years of age, being primarily a disease of older men. 
Nonetheless, bladder cancer is a significant cause of illness 
and death in the United States. The risk of bladder cancer 
increases steeply with age, with over half of all bladder 
cancer deaths occurring after age 70. In white men older 
than 65, the annual disease rate of bladder cancer is approxi- 
mately 2 cases per 1,000 persons; this contrasts with a rate 
of 0.1 cases per 1,000 persons younger than 65. 

[0005] Within the United States, bladder cancer rates are 
higher among people who reside in northern versus southern 
states, and is higher for people who live in urban versus rural 
areas. Although this difference suggests that environmental 
as well as genetic factors may contribute to the development 
and progression of the disease, other studies confirm that 
certain genes play a role in bladder cancer. For example, 
expression of the tumor suppressor gene p53 has been 
associated with an adverse prognosis for patients with 
uivasive bladder cancer. A retrospective study of 243 
patients treated by radical cystectomy found that the pres- 
ence of nuclear p53 was an independent predictor for 
recurrence among patients with mid to late stage tumors. 
Esrig, et al (1994) N,E, J. Med, 331:1259-64. 

[0006] Urinary bladder cancers represent a spectrum of 
diseases that can be grouped into three general categories: 
superficial, invasive, and metastatic. The prognosis for treat- 
ment is highly dependent on the stage at which the tumor is 
first diagnosed. A unique aspect of bladder cancer treatment 



is that repeated surgical biopsy is an integral part of routine 
patient management. This has permitted the conduct of 
molecular genetic studies of tumors from specific stages of 
the disease. The results of these studies suggest that bladder 
cancers develop and progress along at least two discrete 
pathways, which may account for differences in invasive- 
ness and metastatic potential. Incoiporating molecular 
genetic factors into the current paradigm for diagnosis and 
treatment will optimize the probabifity of cure and allow the 
quality of life for bladder cancer patients to be maintained. 

[0007] Early detection and treatment can prevent reoccur- 
rence and progression of the disease to an incurable stage. 

Thxis, the identification of novel diagnostic markers and 
therapeutic targets will improve the current treatment of 
bladder cancer patients. While industry and academia have 
identified novel sequences, there has not been an equal effort 
exerted to identify the function of these novel sequences in 
disease states. The elucidation of a role for novel proteins 
and compounds in disease states for identification of diag- 
nostic markers and therapeutic targets is essential for 
improving the current treatment of bladder cancer patients. 
Accordingly, provided herein are methods that can be used 
in diagnosis and prognosis of bladder cancer. Additionally, 
provided herein are molecular targets for therapeutic inter- 
vention in bladder cancer and other related bladder diseases. 
Further provided are methods that can be used to screen 
candidate bioactive agents for the ability to modulate blad- 
der cancer. 

SUMMARY OF THE INVENTION 

[0008] The present invention therefore provides nucle- 
otide sequences of genes that are up- and down-regulated in 
bladder cancer cells. Such genes are useful for diagnostic 
purposes, and also as targets for screening for therapeutic 
compounds that modulate bladder cancer, such as hormones 
or antibodies. Other aspects of the invention will become 
apparent to the skilled artisan by the following description of 
the invention. 

[0009] In one aspect, the present invention provides a 
method of detecting a bladder cancer-associated transcript in 
a cell from a patient, the method comprising contacting a 
biological sample from the patient with a polynucleotide that 
selectively hybridizes to a sequence at least 80% identical to 
a sequence as shown in Tables lA-13. 

[0010] In one embodiment, the present invention provides 
a method of determining the level of a bladder cancer 

associated transcript in a cell from a patient. 

[0011] In one embodiment, the present invention provides 
a method of detecting a bladder cancer-associated transcript 
in a cell from a patient, the method comprising contacting a 
biological sample from the patient with a polynucleotide that 
selectively hybridizes to a sequence at least 80% identical to 
a sequence as shown in Tables lA-13. 

[0012] In one embodiment, the polynucleotide selectively 
hybridizes to a sequence at least 95% identical to a sequence 
as shown in Tables lA-13. 

[0013] In one embodiment, the biological sample is a 
tissue sample. In another embodiment, the biological sample 
comprises isolated nucleic acids, e.g., mRNA 

[0014] In one embodiment, the polynucleotide is labeled, 
e.g., with a fluorescent label. 
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[0015] In one embodiment, the polynucleotide is immo- 
bilized on a solid surface. 

[0016] In one embodiment, the patient is undergoing a 
therapeutic regimen to treat bladder cancer. In another 
embodiment, the patient is su^ected of having metastatic 
bladder cancer. 

[0017] In one embodiment, the patient is a human. 

[0018] In one embodiment, the bladder cancer associated 
transcript is mRNA. 

[0019] In one embodiment, the method further comprises 
the step of amplifying nucleic acids before the step of 
contacting the biological sample with the polynucleotide. 

[0020] In another aspect, the present invention provides a 
method of monitoring the efficacy of a therapeutic treatment 
of bladder cancer, the method comprising the steps of: (i) 
providing a biological sample &om a patient undergoing the 
therapeutic treatment; and (ii) determining the level of a 
bladder cancer-associated transcript in the biological sample 
by contacting the biological sample with a polynucleotide 
that selectively hybridizes to a sequence at least 80% 
identical to a sequence as shown in Tables lA-13, thereby 
monitoring the efficacy of the therapy. In a further embodi- 
ment, the patient has metastatic bladder cancer. In a further 
embodiment, the patient has a drug resistant form of bladder 
cancer. 

[0021] In one embodiment, the method further comprises 
the step of: (iii) comparing the level of the bladder cancer- 
associated transcript to a level of the bladder cancer-asso- 
ciated transcript in a biological sample from the patient prior 
to, or earlier in, the therapeutic treatment. 

[0022] Additionally, provided herein is a method of evalu- 
ating the effect of a candidate bladder cancer drug compris- 
ing administering the drug to a patient and removing a cell 
sample from the patient. The expression profile of the cell is 
then determined. This method may further comprise com- 
paring the expression profile to an expression profile of a 
healthy individual. In a preferred embodiment, said expres- 
sion profile includes a gene of Tables lA-13. 

[0023] In one aspect, the present invention provides an 
isolated nucleic acid molecule consisting of a polynucleotide 
sequence as shown in Tables lA-13. 

[0024] In one embodiment, an expression vector or cell 
comprises the isolated nucleic acid. 

[0025] In one aspect, the present invention provides an 
isolated polypeptide which is encoded by a nucleic acid 
molecule having polynucleotide sequence as shown in 
Tables lA-13. 

[0026] In another aspect, the present invention provides an 
antibody that specifically binds to an isolated polypeptide 
which is encoded by a nucleic acid molecule having poly- 
nucleotide sequence as shown in Tables lA-13. 

[0027] In one embodiment, the antibody is conjugated to 
an effector component, e.g., a fluorescent label, a radioiso- 
tope or a cytotoxic chemical. 

[0028] In one embodiment, the antibody is an antibody 
fragment. In another embodiment, the antibody is htmian- 
ized. 



[0029] In one aspect, the present invention provides a 
method of detecting a bladder cancer cell in a biological 
sample from a patient, the method comprising contacting the 
biological sample with an antibody as described herein. 

[0030] In another aspect, the present invention provides a 
method of detecting antibodies specific to bladder cancer in 
a patient, the method comprising contacting a biological 
sample from the patient with a polypeptide encoded by a 
nucleic acid comprising a sequence from Tables lA-13. 

[0031] In another aspect, the present invention provides a 
method for identifying a compoimd that modulates a bladder 
cancer-associated polypeptide, the method comprising the 
steps of: (i) contacting the compound with a bladder cancer- 
associated polypeptide, the polypeptide encoded by a poly- 
nucleotide that selectively hybridizes to a sequence at least 
80% identical to a sequence as shown in Tables lA-13; and 
(ii) determining the functional effect of the compound upon 
the polypeptide. 

[0032] In one embodiment, the functional effect is a physi- 
cal effect, an enzymatic effect, or a chemical effect. 

[0033] In one embodiment, the polypeptide is expressed in 
a eukaryotic host cell or cell membrane. In another embodi- 
ment, the polypeptide is recombinant. 

[0034] In one embodiment, the functional effect is deter- 
mined by measuring ligand binding to the polypeptide. 

[0035] In another aspect, the present invention provides a 
method of inhibiting proliferation of a bladder cancer- 
associated cell to treat bladder cancer in a patient, the 
method comprising the step of administering to the subject 
a therapeuticaUy effective amount of a compound identified 
as described herein. 

[0036] In one embodiment, the compound is an antibody. 

[0037] In another aspect, the present invention provides a 
drug screening assay comprising the steps of: (i) adminis- 
tering a test compound to a mammal having bladder cancer 
or to a cell sample isolated therefrom; (ii) comparing the 
level of gene expression of a polynucleotide that selectively 
hybridizes to a sequence at least 80% identical to a sequence 
as shown in Tables lA-13 in a treated cell or mammal with 
the level of gene expression of the polynucleotide in a 
control cell sample or mammal, wherein a test compound 
that modulates the level of expression of the polynucleotide 
is a candidate for the treatment of bladder cancer. 

[0038] In one embodiment, the control is a mammal with 
bladder cancer or a cell sample therefirom that has not been 
treated with the test compound. In another embodiment, the 
control is a normal cell or mammal. 

[0039] In one embodiment, the test compound is admin- 
istered in varying amounts or concentrations. In another 
embodiment, the test compound is administered for varying 
time periods. In another embodiment, the comparison can 
occur after addition or removal of the drug candidate. 

[0040] In one embodiment, the levels of a plurality of 
polynucleotides that selectively hybridize to a sequence at 
least 80% identical to a sequence as shown in Tables 1 A-13 
are individually compared to their respective levels in a 
control cell sample or manunal. In a preferred embodiment 
the plurality of polynucleotides is from three to ten. 
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[0041] In another aspect, the present invention provides a 
method for treating a mammal having bladder cancer com- 
prising administering a compoimd identified by the assay 
described herein. 

[0042] In another aspect, the present invention provides a 
pharmaceutical composition for treating a mammal having 
bladder cancer, the composition comprising a compound 
identified by the assay described herein and a physiologi- 
cally acceptable excipient. 

[0043] In one aspect, the present invention provides a 
method of screening drug candidates by providing a cell 
expressing a gene that is up- and down-regulated as in a 
bladder cancer. In one embodiment, a gene is selected from 
Tables lA-13. The method further includes adding a drug 
candidate to the cell and determining the effect of the drug 
candidate on the expression of the expression profile gene. 

[0044] In one embodiment, the method of screening drug 
candidates includes comparing the level of expression in the 
absence of the drug candidate to the level of expression in 
the presence of the drug candidate, wherein the concentra- 
tion of the drug candidate can vary when present, and 
wherein the comparison can occur after addition or removal 
of the drug candidate. In a preferred embodiment, the cell 
expresses at least two expression profile genes. The profile 
genes may show an increase or decrease. 

[0045] Also provided is a method of evaluating the effect 
of a candidate bladder cancer drug comprising administering 
the drug to a transgenic animal expressing or over-express- 
ing the bladder cancer modulatory protein, or an animal 
lacking the bladder cancer modulatory protein, for example 
as a result of a gene knockout. 

[0046] Moreover, provided herein is a biochip comprising 
one or more nucleic acid segments of Tables lA-13, wherein 
the biochip comprises fewer than 1000 nucleic acid probes. 
Preferably, at least two nucleic acid segments are included. 
More preferably, at least three nucleic acid segments are 
included. 

[0047] Furthermore, a method of diagnosing a disorder 
associated with bladder cancer is provided. The method 
comprises determining the expression of a gene of Tables 
lA-13 in a first tissue type of a first individual, and com- 
paring the distribution to the expression of the gene firom a 
second normal tissue type from the first individual or a 
second unaffected individual. A difference in the expression 
indicates that the first individual has a disorder associated 
with bladder cancer. 

[0048] In a further embodiment, the biochip also includes 
a polynucleotide sequence of a gene that is not up- and 
down-regulated in bladder cancer. 

[0049] In one embodiment a method for screening for a 
bio active agent capable of interfering with the binding of a 
bladder cancer modulating protein (bladder cancer modula- 
tory protein) or a fragment thereof and an antibody which 
binds to said bladder cancer modulatory protein or fragment 
thereof. In a preferred embodiment, the method comprises 
combining a bladder cancer modulatory protein or fragment 
thereof, a candidate bioactive agent and an antibody which 
binds to said bladder cancer modulatory protein or fragment 
thereof. The method further includes determining the bind- 
ing of said bladder cancer modulatory protein or fragment 



thereof and said antibody. Wherein there is a diange in 
binding, an agent is identified as an interfering agent. The 
interfering agent can be an agonist or an antagonist. Pref- 
erably, the agent inhibits bladder cancer. 

[0050] Also provided herein are methods of eliciting an 
immune response in an individual. In one embodiment a 
method provided herein comprises administering to an indi- 
vidual a composition comprising a bladder cancer modulat- 
ing protein, or a fragment thereof. In another embodiment, 
the protein is encoded by a nucleic acid selected from those 
of Tables lA-13. 

[0051] Further provided herein are compositions capable 
of eliciting an immime response in an individual. In one 
embodiment, a composition provided herein comprises a 
bladder cancer modulating protein, preferably encoded by a 
nucleic acid of Tables lA-13 or a fragment thereof, and a 
pharmaceutically acceptable carrier. In another embodiment, 
said composition comprises a nucleic acid comprising a 
sequence encoding a bladder cancer modulating protein, 
preferably selected from the nucleic acids of Tables lA-13, 
and a phannaceutically acceptable carrier. 

[0052] Also provided are methods of neutralizing the 
effect of a bladder cancer protein, or a fragment thereof, 
comprising contacting an agent specific for said protein with 
said protein in an amount sufiBcient to effect neutralization. 
In another embodiment, the protein is encoded by a nucleic 
acid selected from those of Tables lA-13. 

[0053] In another aspect of the invention, a method of 
treating an individual for bladder cancer is provided. In one 
embodiment, the method comprises administering to said 
individual an inhibitor of a bladder cancer modulating 
protein. In another embodiment, the method comprises 
administering to a patient having bladder cancer an antibody 
to a bladder cancer modulating protein conjugated to a 
therapeutic moiety. Such a therapeutic moiety can be a 
cytotoxic agent or a radioisotope. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0054] In accordance with the objects outlined above, the 
present invention provides novel methods for diagnosis and 
prognosis evaluation for bladder disease (BD), e.g., cancer, 
including metastatic bladder cancer, as well as methods for 
screening for compositions which modulate bladder dis- 
eases. Also provided are methods and compositions for 
treating bladder disease. Various related conditions where 
these markers may be useful also, include, e.g., carcinoma in 
situ, various stages of papillary carcinomas; and such con- 
ditions in different stages, layers, structural portions, etc. 

[0055] Recent advances in molecular medicine, generally, 
have increased the interest in tumor-specific cell surface 
antigens that could serve as diagnostic or prognostic mark- 
ers, or as targets for various immuno therapeutic or small 
molecule strategies. Antigens suitable for immunotherapeu- 
tic strategies should be highly expressed in cancer tissues 
and ideally not expressed in other, e.g., normal, adult tissues. 
Expression in tissues that are dispensable for life, however, 
may be tolerated, as a physiological consequence of such 
expression would be limited. Examples of such antigens in 
cancers other than bladder cancer include Her2/neu and the 
B-cell antigen CD20. Humanized monclonal antibodies 
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What is claimed is: 

1. A method of detecting a bladder cancer-associated 
transcript in a cell from a patient, the method comprising 
contacting a biological sample firom the patient with a 
polynucleotide that selectively hybridizes to a sequence at 
least 80% identical to a sequence as shown in Tables 1 A-13. 

2. The method of claim 1, wherein the biological sample 
comprises isolated nucleic acids. 

3. The method of claim 2: 

a) wherein the nucleic acids are mRNA; or 

b) further comprising the step of amplifying nucleic acids 
before the step of contacting the biological sample with 
the polynucleotide. 

4. The method of claim 1, wherein the polynucleotide: 

a) comprises a sequence as shown in Tables lA-13; or 

b) is immobilized on a solid surface. 

5. The method of claim 1, wherein the patient is: 

a) undergoing a therapeutic regimen to treat bladder 
cancer; or 

b) suspected of having bladder cancer. 

6. An isolated nucleic acid molecule consisting of a 
polynucleotide sequence as shown in Tables lA-13. 

7. The nucleic acid molecule of claim 6, which is labeled. 

8. An expression vector comprising the nucleic acid of 
claim 7. 

9. A host cell comprising the expression vector of claim 

8. 

10. An isolated polypeptide which is encoded by a nucleic 
acid molecule having polynucleotide sequence as shown in 
Tables lA-13. 

11. An antibody that specifically binds a polypeptide of 

claim 10. 

12. The antibody of claim 11, further conjugated to an 
effector component. 

13. The antibody of claim 12, >^erein the effector com- 
ponent is a fluorescent label. 



14. The antibody of claim 12, wherein the effector com- 
ponent is a radioisotope or a cytotoxic diemical. 

15. The antibody of claim 11, which is 

a) an antibody fragment; or 

b) a humanized antibody 

16. A method of detecting a bladder cancer cell in a 
biological sample from a patient, the method comprising 
contacting the biological sample with an antibody of claim 
11. 

17. The method of claim 16, wherein the antibody is 
further conjugated to an effector component. 

18. The method of claim 17, wherein the effector com- 
ponent is a fluorescent label. 

19. A method for identifying a compound that modulates 
a bladder cancer- associated polypeptide, the method com- 
prising the steps of: 

a) contacting the compound with a bladder cancer-asso- 
ciated polypeptide, the polypeptide encoded by a poly- 
nucleotide that selectively hybridizes to a sequence at 
least 80% identical to a sequence as shown in Tables 
lA-13; and 

b) determining the functional effect of the compound 
upon the polypeptide. 

20. A drug screening assay comprising the steps of 

a) administering a test compound to a mammal having 
bladder cancer or a cell isolated therefrom; 

b) comparing the level of gene expression of a polynucle- 
otide that selectively hybridizes to a sequence at least 
80% identical to a sequence as shown in Tables lA-13 
in a treated cell or mammal with the level of gene 
expression of the polynucleotide in a control cell or 
mammal, wherein a test compound that modulates the 
level of expression of the polynucleotide is a candidate 
for the treatment of bladder cancer. 

4> « 4i 4 « 
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